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DESCRIPTION 



DISK CHANGER 



5 



TECHNICAL FIELD 



[0001] 



The present invention relates to a disk changer 



including a plurality of accommodating means for holding a 
disk such as a CD or a DVD and a disk processing unit that 
selects one of the accommodating means to load and clamp a 
10 disk to reproduce or record data, and more particularly, to 
a technology for protecting the disk and the accommodating 
means. Through the specification, the term "processing" 
refers to reproducing a disk on which data is recorded or 
recording data on a disk on which no data is recorded. 



includes a disk conveying unit that selectively conveys a 
plurality of trays, each of which accommodates one disk, to 

20 different height positions of a reproducing position, and a 
disk reproducing unit that reproduces a disk positioned at 
the reproducing position. The disk reproducing unit 
includes a clamper, a turn table (a disk table) that clamps 
a disk together with the clamper, a base that supports the 

25 turn table, and an ascending and descending unit that 

ascends and descends the base for moving the turn table 
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A conventional disk player (a disk changer) 
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between a plurality of height positions and a retracted 
position. The ascending and descending unit includes a 
circular cam member that is rotatable about its center and 
has an inner space and a motor that applies a driving force 
5 to the circular cam member. The base is disposed in the 
space including the center, and a projecting member 
projecting from the base engages with a cam groove formed 
on an internally curved face portion of the circular cam 
member (see, for example. Patent Document 1) . 

10 [0003] According to the disk player described in the 

Patent Document 1, a circular gear portion can sequentially 
move each of the trays to either one of a reproducing 
position where a disk is reproduced, a position at a front 
side from the reproducing position and at a back side of a 

15 door, namely, a standby position, and an eject position 

projected forwardly of the door. An upper tray and a lower 
tray are placed on an upper sub- tray and a lower sub- tray 
to be relatively movable in front and back directions, 
respectively, and first and second pinion gears rotated by 

20 a circular gear of the circular gear portion are caused to 
mesh with the upper sub- tray and the upper tray, and the 
lower sub -tray and the lower tray, so that the upper sub- 
tray and the lower sub- tray are moved in front and back 
directions according to rotation of the circular gear. 

25 [0004] 

Patent Document 1: Japanese Patent Application Laid- 

WASH 1686750.1 



3 Substitute Specification 

(clean version) 



open No. 2000-100035 
DISCLOSURE OF INVENTION 

PROBLEM TO BE SOLVED BY THE INVENTION 
5 [0005] However, since a sub-tray larger than the tray 
itself is used for moving the tray from the reproducing 
position such as an eject position to a far position, and 
since the large sub- tray is accommodated in the disk 
changer, efficiency of utilizing space is decreased and the 

10 size of the disk changer is increased. 

[0006] The present invention has been achieved in view 
of the above circumstances, and an object of the present 
invention is to provide a small disk changer by reducing 
the size of means for moving a disk tray from a reproducing 

15 position or a recording position to a far position and 
performing loading from the far position . 

MEANS FOR SOLVING PROBLEM 

[0007] To solve the above problems and to achieve the 
20 object, a disk changer according to another aspect of the 
present invention includes a disk accommodating unit that 
accommodates a plurality of disk trays, each of the disk 
trays holding one disk; a disk processing unit that 
reproduces data from or records data to a loaded disk; and 
25 a loading mechanism that loads a selected disk together 
with the disk tray from the disk accommodating unit to a 
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position of the disk processing unit. The loading 
mechanism includes a tray drawing pinion provided in the 
disk processing unit; a disk tray that is accommodated in 
the disk accommodating unit and includes a tray rack 
5 engaged with the tray drawing pinion; and a rack plate that 
includes a tray drawing rack engaged with the tray drawing 
pinion, is extendably attached to the disk tray, draws a 
tray in at a first half process of the loading, and stops 
the tray at a second half process of the loading to relay a 
10 subsequent drawing to the tray rack. 

EFFECT OF THE INVENTION 

[0008] With the disk changer according to the present 
invention, the size of the whole disk changer can be 
15 reduced. 

BRIEF DESCRIPTION OF DRAWINGS 

[0009] Fig. lA is a front view of a cabinet of a disk 
changer according to an embodiment of the present 
20 invention; 

Fig. IB is a right side view of the cabinet; 
Fig. 2A is a partially exploded front view of the disk 
changer; 

Fig. 2B is a plan view of the disk changer; 
25 Fig. 3A is a plan view of a rotating mechanism; 

Fig. 3B is a plan view of the rotating mechanism; 



WASH_1 686750.1 



Substitute Specification 
(clean version) 



Fig. 



3C is a plan view of the rotating mechanism; 



Fig. 



3D is a plan view of the rotating mechanism; 



Fig. 



4A is a front view of a tray lock mechanism; 



Fig. 



4B is a front view of the tray lock mechanism; 



Fig. 



5A is a front view of a vertical disk tray; 



Fig. 5B is a bottom view of the vertical disk tray; 
Fig. 5C is a right side view of the vertical disk 

tray; 

Fig. 5D is a cross section of the vertical disk tray, 
10 taken along a line A-A shown in Fig. 5A; 

Fig. 5E is an enlarged view of a portion C of the 
vertical disk tray in Fig. 5D; 

Fig. 5F is a cross section of the vertical disk tray, 
taken along a line B-B shown in Fig. 5A; 
15 Fig. 6A is a front view of a first disk tray; 

Fig. 6B is a partially exploded front view of a second 
disk tray; 

Fig. 6C is a partially exploded front view of a third 
disk tray; 

20 Fig. 7A is a schematic for illustrating an actuating 

step of an actuating cam mechanism; 

Fig. 7B is a schematic for illustrating the actuating 
step of the actuating cam mechanism; 

Fig. 7C is a schematic for illustrating the actuating 
25 step of the actuating cam mechanism; 

Fig. 7D is a schematic for illustrating the actuating 
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step of the actuating cam mechanism; 

Fig. 7E depicts an actuating step of the actuating 

step of the actuating cam mechanisms- 
Fig . 8A is a schematic for illustrating a loading step 
5 of the third disk tray; 

Fig. 8B is a schematic for illustrating the loading 

step of the third disk tray; 

Fig. 8C is a schematic for illustrating the loading 

step of the third disk tray; 
10 Fig. 8D is a schematic for illustrating the loading 

step of the third disk tray; and 

Fig. 8E is a schematic for illustrating the loading 

step of the third disk tray. 



15 EXPLANATIONS OF LETTERS OR NUMERALS 

[0010] 2a, 2b, 2c Disk tray (accommodating means) 

3a, 3b, 3c Disk 

10 Disk accommodating unit 

21a Tray rack 
20 21d First recess 

3 0 Rotating mechanism 
32 Selecting cam 

32b Cam groove 

4 0 Loading mechanism 
25 41a, 42a, 43a Notch 

42, 43 Rack plate 
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42e, 43e Tray drawing rack 
4 3g Inner projection (locking unit) 
4 3h Outer projection (locking unit) 
43 j End portion (abutting portion) 
5 4 5 Tray drawing pinion 

50 Disk reproducing unit 

51a, 52a Supporting shaft (vertical shafts) 

52 Tray guide (stopper) 

52b Cam pin 
10 52c Guide groove 

52d Stopper wall 

52e Second recess 

55 Clamp cam 

55d Motor 
15 60 Lock mechanism 

61, 62, 63 Cam plate 

61a, 62a, 63a Lock lever (locking units) 

BEST MODE(S) FOR CARRYING OUT THE INVENTION 
20 [0011] Exemplary embodiments of a disk changer according 
to the present invention will be explained in detail below 
with reference to the accompanying drawings. The invention 
will not be limited to the embodiment. 

[0012] Fig. lA is a front view of a cabinet of a disk 

25 changer according to an embodiment of the present 

invention; Fig. IB is a right side view of the cabinet; Fig. 
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2A is a partially exploded front view of the disk changer 
from which the cabinet has been removed; Fig. 2B is a plan 
view of the disk changer from which the cabinet has been 
removed; Fig. 3A is a plan view of a rotating mechanism 
5 depicting a state that a first disk tray 2a has been 

selected; Fig. 3B is a plan view of a rotating mechanism 
depicting a state that a second disk tray 2b has been 
selected; Fig. 3C is a plan view of the rotating mechanism 
depicting a state that a third disk tray 2c has been 

10 selected; Fig. 3D is a plan view of the rotating mechanism 

depicting a state that all disk trays have been locked; Fig. 
4A is a front view of a lock mechanism depicting a state 
that the first disk tray 2a has been selected and unlocked; 
and Fig. 4B is a front view of the lock mechanism depicting 

15 a state that another disk tray has been selected and the 
disk tray 2a has been locked. 

[0013] A cabinet 1 is formed in a horizontally long 
rectangular parallelepiped shape with a short depth, a disk 
accommodating unit 10 is provided on a right side, and a 

20 disk reproducing unit 50, described later, is accommodated 
on a left portion of the cabinet 1 adjacent to the disk 
accommodating unit 10. The disk accommodating unit 10 is 
opened at its top portion and a front face portion, and 
first, second, and third disks 3a, 3b, and 3c can be taken 

25 in and out of disk trays 2a, 2b, and 2c serving as first, 
second, and third accommodating means of the disk 
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accommodating unit 10. An opening and closing cover Ic 
made from transparent resin or semi-transparent resin in an 
L shape in a side view is attached to an opening via a 
hinge to pivot upwardly. Since the opening and closing 
5 cover Ic is transparent or semi-transparent, a user can see 
the accommodated disks 3a, 3b, and 3c even if the cover is 
closed. 

[0014] As shown in Fig. 2 A and Fig. 2B, the disk trays 
2a, 2b, and 2c are vertical trays that hold the disks 3a, 

10 3b, and 3c in a vertically lying manner, and lower ends 
thereof are accommodated in first holding groove 11a, 
second holding groove lib, and third holding groove 11c 
arranged and formed radially in a tray holder 11 installed 
in the disk accommodating unit 10, serving as radial lines, 

15 so that the disk trays are arranged radially. The disk 
trays 2b and 2c accommodated in a back side are 
accommodated and arranged while being shifted rightward of 
the disk trays 2a and 2b accommodated at front side 
predetermined positions (in a direction parallel to or 

20 substantially parallel to a disk face) . According to the 
present embodiment, the disk trays are accommodated and 
arranged such that center holes 3d of the disks 3b and 3c 
held in the disk trays 2b and 2c accommodated in the back 
side do not overlap with the disks 3a and 3b held in the 

25 disk trays 2a and 2b accommodated in the front side. 

[0015] By shifting the disk trays 2b and 2c accommodated 
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in the back side from the disk trays 2a and 2b accommodated 
in the front side in a direction parallel or substantially 
parallel to a disk face, label faces of the disks 3b and 3c 
accommodated in the back side can be seen and the 
5 accommodated disks can be confirmed. By accommodating the 
disk trays such that the center holes 3d of the disks 3b 
and 3c held in the disk trays 2b and 2c accommodated in the 
back side do not overlap with the disks 3a and 3b held in 
the disk trays 2a and 2b accommodated and arranged on the 

10 front side, most part of the labels can be seen, and also a 
finger can be inserted into the center holes 3d from the 
front sides of the disks 3b and 3c, so that a disk can be 
attached to and detached from the disk tray without 
touching a face on which data is written, on a back side of 

15 the disk. Since the disk trays 2a, 2b, and 2c are made 

from transparent resin or semi-transparent resin, a label 
face on the far side of the disk trays 2a and 2b can also 
be seen. 

[0016] A power source switch le, a light receiver If of 
20 a remote controller, a play/pause switch Ig, a stop switch 
Ih, and a display device Im for displaying a disk number, a 
track number during reproduction, a reproduction elapsing 
time, and the like are provided on a front panel Id of the 
cabinet 1 . 

25 [0017] Three disk selecting switches li, 1 j , and Ik 

serving as selecting units, for selecting and reproducing 
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one of the disks 3a, 3b, and 3c held in each of the disk 
trays 2a, 2b, and 2c are provided on the front panel Id 
positioned near just below the respective disk trays. The 
disk selecting switches correspond one-to-one to the each 
5 of the disk trays 2a, 2b, and 2c being accommodated and 

arranged- By thus providing the disk selecting switches li, 
1 j , and Ik, the user can press, without mistake, one of the 
disk selecting switches li, 1 j , and Ik corresponding to one 
of the disks 3a, 3b, and 3c selected according to its label. 

10 [0018] The disk reproducing unit 50 will be explained 

next with reference to Fig. 2A and Fig. 2B. A base stand 4 
including a top board 4c, four legs 4f , and a standing 
plate 4a provided on a left side in a front view are 
disposed within the cabinet 1. A bracket 4b is attached to 

15 an upper portion of the standing plate 4a, and shaft holes 
4d and 4e are provided in a left portion of the top board 
4c and the bracket 4b, respectively. A tray guide 52 
formed with a guide groove 52c that guides the disk trays 
2a, 2b, and 2c to a position just before the disk 

20 reproducing unit 50 during loading of a disk is attached to 
a lower portion of a chassis 51 which is formed in a 
rectangular shape in a front view of the disk reproducing 
unit 50- Supporting shafts 52a and 51a are provided on a 
left and lower portion of the tray guide 52 and a left 

25 upper portion of the chassis 51. The supporting shafts 52a 
and 51a are fitted into the shaft holes 4d and 4e, so that 
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the chassis 51 and the tray guide 52 are integrally and 
pivotally supported about the supporting shafts 52a and 51a. 
Positions of the supporting shafts 52a and 51a on a plan 
view are not necessarily at an intersection of extended 
5 lines of the first holding groove 11a, the second holding 
groove lib, and the third holding groove 11c as radial 
lines, and they can be spaced from the extended lines. 
[0019] A horizontally long D- shaped float base 53 in a 
front view is provided in a hollow portion 51b of the 
10 chassis 51. The float base 53 is pivotally supported to 

the chassis 51 via pivoting shafts 53a and 53b provided at 
the left end thereof, to be pivoted in front and rear 
directions . 

[0020] A disk reproduction unit 54 is attached to the 
15 float base 53 . The dislc reproduction unit 54 includes a 
dislc table 54b driven by a spindle motor 54a and a piclcup 
54g that traclcs on traclcing shafts 54e and 54 f by a screw 
shaft 54 d driven by a stepping motor 54c to read data on a 
dislc. The dislc reproduction unit 54 is attached to the 
20 float base 53 such that a table face of the dislc table 54b 
faces a front side. 

[0021] A clamp cam 55 formed in an arc shape extending 
along an arc portion 53c of the float base 53 is attached 
rightward of the hollow portion 51b of the chassis 51 
25 movably along the arc portion 53c. An arc-shaped rack 55a 
is formed on an outer periphery of the clamp cam 55, and an 
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intermediate small gear 55i meshing with the arc- shaped 
rack 55a is provided on the chassis 51. The chassis 51 
includes a gear 55c having a small gear 55b meshing with 
the intermediate small gear 55i, The gear 55c is driven 
5 through meshing thereof with a small gear 55f of a pulley 
55e belt-driven by a motor 55d provided at a lower portion 
of the chassis 51 so that the clamp cam 55 is driven via a 
gear train. A cam groove whose upper portion is inclined 
rearward as seen from a side is formed on the clamp cam 55, 

10 and cam pins 53d and 53e provided on a right end of the 

float base 53 are fitted in the cam groove, so that, when 
the clamp cam 55 is driven by the gear 55c downwardly from 
a state shown in Fig. 2A, the float base 53 is pivoted 
forward about the pivoting shafts 53a and 53b. 

15 [0022] A tray drawing pinion 4 5 that meshes with a tray 
drawing rack described later to retract the tray drawing 
track toward the disk reproducing unit 50 and that loads 
the disk trays 2a, 2b, and 2c to a position opposing to the 
disk reproducing unit 50 is provided at an end portion of 

20 the disk accommodating unit 10 of the chassis 51 (the disk 
reproducing unit 50) . The tray drawing pinion 4 5 is driven 
by an intermediate gear 44 meshing with the small gear 55b. 
[0023] A clamper supporting plate 55h supporting a 
clamper 55g is provided so as to connect an upper portion 

25 of the chassis 51 and the tray guide 52 such that a 

clearance through which the disk trays 2a, 2b, and 2c can 
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pass is provided between the front face of the chassis 51 
and the clamper supporting plate 55h. The clamper 55g 
holds dovm the disk 3a, 3b, or 3c at its front portion and 
receives advancement of the disk table 54b due to pivoting 
5 of the float base 53, to clamp the disk 3a, 3b, or 3c on 
the disk table 54b. The clamper 55g is rotated together 
with the disk table 54b and a clamped disk. 
[0024] The rotating mechanism and the tray lock 
mechanism of the disk reproducing unit 5 0 will be explained 

10 next with reference to Fig. 2A, Fig. 3A to Fig. 3D, Fig. 4A, 
and Fig. 4B. The rotating mechanism 30 includes a holding 
frame 31 attached to a lower side of the top board 4c of 
the base stand 4, a selecting cam 32 with a rectangular 
shape in a plan view that is held by the holding frame 31 

15 so as to be movable leftward and rightward, a pulley 33 
that is held on the holding frame 31 and has a pinion 
meshing with a rack 32a formed on the selecting cam 32 to 
move the selecting cam 32 leftward and rightward, and a 
motor 35 that is held on the holding frame 31 and drives 

20 the pulley 33 via a belt 34. 

[0025] A cam groove 32b is formed stepwise in the 

selecting cam 32, and a cam pin 52b provided at a right 
lower end of the tray guide 52 is fitted into the cam 
groove 32b, so that, when the selecting cam 32 moves from 

25 left to right, the disk reproducing unit 50 is pivoted 

about the supporting shafts 52a and 51a from front to back. 
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When the cam pin 52b is positioned inside a first cam 
groove 32bl, the selecting cam 32 selects the first disk 
tray 2a and positions the guide groove 52c of the tray 
guide 52 on an extended line of the holding groove 11a of 
5 the tray holder 11. When the cam pin 52b is positioned 
inside a second cam groove 32b2, the selecting cam 32 
selects the second disk tray 2b and positions the guide 
groove 52c of the tray guide 52 on an extended line of the 
holding groove lib of the tray holder 11. When the cam pin 

10 52b is positioned inside a third cam groove 32b3, the 
selecting cam 32 selects the third disk tray 2c and 
positions the guide groove 52c of the tray guide 52 on an 
extended line of the holding groove 11c of the tray holder 
11. When the cam pin 52b is positioned inside a fourth cam 

15 groove 32b4, the selecting cam 32 is positioned at an all- 
lock position at which movement of all the trays is locked. 
[0026] When the cam pin 52b is positioned inside the cam 
groove inclined to the moving direction except for the 
first to the fourth cam grooves, the disk reproducing unit 

20 50 is pivoted from front to back about the supporting 

shafts 52a and 51a according to movement of the selecting 
cam 32 from left to right. 

[0027] The tray lock mechanism 60 will be explained next. 
Cam plates 61, 62, and 63 with a trapezoidal shape in a 
25 front view corresponding to each of the disk trays 2a, 2b, 
and 2c are provided on a right upper face of the selecting 
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cam 32. Lock levers 61a, 62a, and 63a with an "L" shape in 
a front view serving as locking units are supported 
pivotally about pivoting shafts 61b, 62b, and 63b on a 
bottom plate lid of the tray holder 11 that is provided on 
5 the top board 4c of the base stand 4 positioned on the disk 
accommodating unit 10 and holds the disk trays 2a, 2b, and 
2c during accommodation. The lock levers 61a, 62a, and 63a 
are biased in a counterclockwise direction in a front view 
by leaf springs (not shown) attached to the bottom plate 

10 lid, and respective lock pins 61c, 62c, and 63c are 

normally engaged with notches 41a, 42a, and 43a formed on 
lower edges of first, second, and third rack plates 41, 42, 
and 43, described later, attached to the first, the second, 
and the third disk trays 2a, 2b, and 2c slide-moving on the 

15 bottom plate lid of the tray holder 11, so that movement of 
the disk trays 2a, 2b, and 2c are locked. 
[0028] As shown in Fig. 3A, when the cam pin 52b is 
positioned within the cam groove 32bl, the disk reproducing 
unit 50 is positioned to face the first disk tray 2a. At 

20 that time, the cam plate 61 presses up a left end of the 

lock lever 61a to disengage the notch 41a and the lock pin 
61c from each other to unlock the first disk tray 2a, 
thereby allowing loading of the first disk tray 2a to a 
position of the disk reproducing unit 50. 

25 [0029] As shown in Fig. 3B, when the cam pin 52b is 

positioned within the cam groove 32b2, the disk reproducing 
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unit 50 is positioned to face the second disk tray 2b. At 
that time, the cam plate 62 presses up a left end of the 
lock lever 62a to disengage the notch 4 2a and the lock pin 
62c from each other to unlock the second disk tray 2b, 
5 thereby allowing loading of the second disk tray 2b to the 
position of the disk reproducing unit 50. 
[0030] As shown in Fig. 3C, when the cam pin 52b is 
positioned within the cam groove 32b3, the disk reproducing 
unit 50 is positioned to face the third disk tray 2c. At 

10 that time, the cam plate 63 presses up a left end of the 

lock lever 63a to disengage the notch 43a and the lock pin 
63c from each other to unlock the third disk tray 2c, 
thereby allowing loading of the third disk tray 2c to the 
position of the disk reproducing unit 50. By thus locking 

15 movement of a disk which has not been selected, the disks 
and the disk trays can be protected during an operation of 
the disk changer. 

[0031] As shown in Fig. 3D, when the cam pin 52b is 

positioned within the lock groove 32b4, the disk 

20 reproducing unit 50 is positioned at a lock position where 

movement of all of the disk trays 2a, 2b, and 2c are locked. 
At that time, all the cam plates 61, 62, and 63 are 
released from the left ends of all the lock levers 61a, 62a, 
and 62c, and all the notches 41a, 42a and 43a and all the 

25 lock pins 61c, 62c, and 63c are engaged with each other, so 
that movement of all of the disk trays 2a, 2b, and 2c are 
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locked. By thus locking movement of all the disk trays, 
the disks and the disk trays can be protected during 
transportation of the disk changer. 

[0032] Since the lock groove 32b4 for locking movement 
5 of all of the disk trays 2a, 2b, and 2c is provided in the 
cam groove 3 2b, all of the disk trays 2a, 2b, and 2c are 
locked by positioning the cam pin 52b in the lock groove 
32b4 during product transportation and the like, so that 
adverse influence such as damage of a disk tray itself or 
10 damage to surrounding parts due to movement during 
transportation can be prevented. 

[0033] A structure of a vertical tray will be explained 
next with reference to Fig. 5A to Fig. 5F. Fig. 5A is a 
front view of the vertical tray; Fig. 5B is a bottom view 

15 of the vertical tray; Fig. 5C is a right side view of the 
vertical tray; Fig. 5D is a cross section of the vertical 
tray, taken along a line A-A shown in Fig. 5A; Fig. 5E is 
an enlarged view of a portion C of the vertical tray shown 
in Fig. 5D; and Fig. 5F is a cross section of the vertical 

20 tray, taken along a line B-B shown in Fig. 5A, 

[0034] In the above explanation, while the disk trays 

are explained as the first, the second, and the third disk 
trays 2a, 2b, and 2c corresponding to the first, the second, 
and the third disks 3a, 3b, and 3c, since shapes of the 

25 first, the second, and the third disk trays 2a, 2b, and 2c 
are the same, these trays are collectively explained below 
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as a vertical tray 20. 

[0035] The vertical tray 20 includes a back plate 21 
that faces a back face (data face) of a disk to be held and 
supports the disk, a front plate 22 that is fixed on a 
5 lower front side of the back plate 21 via a clearance 27 
larger than a thickness of the disk, whose upper edge 22a 
is formed in an arc shape facing downwardly, and that 
overlaps with a lower outer periphery of the disk 
accommodated in the clearance 27 at the upper edge 22a, and 

10 supports the disk from a label face side thereof, and disk 
supporting members 23 and 24 that are arranged between the 
back plate 21 and the front plate 22 to connect 
therebetween, and support the disk from the lower side in a 
vertical direction. The back plate 21 and the front plate 

15 22 constitute disk holding faces. 

[0036] The back plate 21 has a face that faces a lower 
portion positioned below a disk center and a right side 
portion of a back face of the accommodated disk but does 
not have a face that faces another portion of the back face. 

20 A tray rack 21a for loading the vertical tray 20 to a 

position of the disk reproducing unit 50 is formed on a 
lower back face of the back plate 21, an elongated mounting 
hole 21b for mounting first, second, and third rack plates, 
described later, is formed on a lower side of the tray rack 

25 21a, and a recess 21d engaging with a locking unit of the 
rack plate is formed on an upper left side of the mounting 
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hole 21b. An arc-shaped strip portion 21c facing an outer 
periphery of a back face of an accommodated disk is formed 
in an inclined face (becoming higher) approaching to the 
disk as it approaches to an outer periphery thereof, and 
5 when a disk is accommodated, only an outermost periphery of 
the back face of the disk contacts with the back plate 21 
while a data region at the inner side of the outermost 
periphery of the disk is put in a floating state from the 
back plate 21, so that the data region is prevented from 

10 being damaged due to contact with the back plate 21. 

[0037] The disk supporting member 23 is formed in an arc 
piece shape, and it is disposed in the clearance 27 between 
the front plate 22 and the back plate 21 along a right 
portion of the arc-shaped upper edge 22a of the front plate 

15 22. The disk supporting member 24 is formed in a triangle 
plate shape and it is disposed in the clearance 27 between 
the front plate 22 and the back plate 21 such that one side 
of the disk supporting member 24 extends along a left 
portion of the arc -shaped upper edge 22a of the front plate 

20 22. Edge portions 23a and 24a serving as disk supporting 
portions and abutting on lower left and right portions of 
an outer peripheral edge of an accommodated disk, the lower 
and right portions being positioned below a center position 
of the accommodated disk, to support the disk vertically 

25 are formed on upper end inner portions of the disk 

supporting members 23 and 24. The edge portions 23a and 
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24a support a disk by having an outer peripheral edge of 
the disk placed thereon. 

[0038] Fig. 5A depicts height positions of a disk Dl put 

during accommodation thereof in the vertical tray 20 and of 
5 a disk D2 which has been clamped by the disk table 54b 
during reproduction. The downward arc -shaped upper edge 
22a of the front plate 22 overlaps with a lower outer 
periphery of the disk Dl during accommodation and it is 
formed in an arc shape approximately concentric to an outer 

10 peripheral edge of the disk during reproduction such that 
it is equally spaced from the outer peripheral edge of the 
disk D2 clamped and moved upwardly during the reproduction. 
[0039] An upward inclined face 25a and two left and 
right projections 25 and 25 for guiding the lower outer 

15 periphery of the accommodated disk Dl to approach to the 
front plate 22 are provided on an outer periphery of the 
arc- shaped strip portion 21c of the back plate 21 
positioned below the edge portions 23a and 24a serving as 
two left and right disk supporting portions. 

20 [0040] Two projections 26 and 26 for pushing the lower 

outer periphery of the accommodated disk Dl toward the back 
plate 21 to incline the disk Dl backward are provided on 
left and right portions of the back face of the front plate 
22 positioned below the edge portions 23a and 24a, 

25 positioned above the projections 25 and 25, and positioned 
near the upper edge 22a. With the above configuration, the 
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vertical tray 20 holds the disk Dl such that the disk is 
put vertically and inclined backward. By holding the disk 
Dl in a backward inclined state, even if the vertical tray 
20 is vibrated in front and rear directions, the disk Dl 
5 will not tilt forward to drop off from the vertical tray 20. 
[0041] The loading mechanism for a disk will be 

explained next with reference to Fig. 6A to Fig. 6C, Fig. 
7A to Fig. 7E, and Fig. 8 A to Fig. 8E. Fig. 6 A is a front 
view of a first disk tray including a first rack plate; Fig. 

10 6B is a partially exploded front view of a second disk tray 
including a second rack plate; Fig. 6C is a partially 
exploded front view of a third disk tray including a third 
rack plate; Fig. 7A to Fig. 7E are enlarged views of a 
portion B in Fig. 2A depicting actuating steps of an 

15 actuating cam mechanism for starting loading; and Fig. 8A 
to Fig. 8E are cross sections taken along a line A- A shown 
in Fig. 2A depicting loading steps of the third disk tray 
including the third rack plate. 

[0042] The laterally elongated rectangular plate -shaped 
20 first rack plate 41 is mounted on a back face of a lower 

portion of the first disk tray 2a held in the first holding 
groove 11a of the tray holder 11 by inserting two mounting 
pins 41b and 41c into the mounting hole 21b of the disk 
tray 2a. A lower edge 41d of the rack plate 41 is 
2 5 positioned below the lower edge of the disk tray 2a and the 
lower edge 4 Id is supported on the bottom plate lid of the 
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tray holder 11, so that the disk tray 2a attached with the 
rack plate 41 slides and moves on the bottom plate lid 
along the holding groove 11a . 

[0043] The notch 41a is formed on the lower edge 4 Id of 
5 the rack plate 41, and the lock pin 61c of the lock lever 
61a is engaged with the notch 41a. A first tray drawing 
rack 41e is formed on an upper edge of the first rack plate 
41, and the first tray drawing rack 41e is formed such that 
a length and a height thereof completely conform to those 

10 of the tray rack 21a. A left end portion 41i of the first 
rack plate 41 is positioned to conform to a left end 
portion of the disk tray 2a and a right end portion thereof 
projects rightward from a right end portion of the disk 
tray 2a. The two mounting pins 41b and 41c of the first 

15 rack plate 41 are positioned at left and right ends of the 
mounting hole 21b of the disk tray 2a, respectively. A 
circular hole 4 If is provided above a left end of the 
mounting hole 21b, and an elongated hole 41g is provided 
above a right end of the mounting hole 21b. Pins 41h and 

20 41i fitted into the circular hole 4 If and the elongated 
hole 41g, respectively, are provided in the first rack 
plate 41. The pin 41h is fitted into the circular hole 41f 
and the pin 41h is fitted into the elongated hole 41g so 
that the first rack plate 41 is fixed so as not to extend 

25 and retract leftward and rightward with respect to the disk 
tray 2a. Thus, since the disk tray 2a and the rack plate 
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41 do not extend and retract, it is unnecessary to 
manufacture them as separate members so that the disk tray 
2a and the rack plate 41 can be formed as a single disk 
tray 2a integrally. 
5 [0044] The laterally elongated rectangular plate-shaped 
second rack plate 42 is mounted on a back face of a lower 
portion of the second disk tray 2b held in the second 
holding groove lib of the tray holder 11 by inserting two 
mounting pins 42b and 42c into the mounting hole 21b of the 

10 disk tray 2b. A lower edge 42d of the rack plate 42 is 

positioned below the lower edge of the disk tray 2b and the 
lower edge 42d is supported on the bottom plate lid of the 
tray holder 11, so that the disk tray 2b attached with the 
rack plate 42 slides and moves on the bottom plate lid 

15 along the holding groove lib. 

[0045] The notch 42a is formed on the lower edge 4 2d of 
the rack plate 42, and the lock pin 62c of the lock lever 
62a is engaged with the notch 42a. A second tray drawing 
rack 42e is formed on an upper edge of the second rack 

20 plate 42, and the second tray drawing rack 42e is formed 
such that a height shape thereof conforms to that of the 
tray rack 21a. The second rack plate 42 can extend and 
retract leftward and rightward with respect to the disk 
tray 2b, and it extends and retracts by a distance L2 from 

25 the maximum extended state shown in Fig. 6B where the 

mounting pin 42b is positioned at the left end position of 
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the mounting hole 21b to a position where the mounting pin 
42c reaches the right end position of the mounting hole 21b. 
The second tray drawing rack 42e is fozmed from the left 
end portion 42 j of the rack plate 42 to a length of R2 . 
5 [0046] When the second rack plate 42 is in the maximum 
extended state, approximately half length of the second 
rack plate 42 overlaps with the disk tray 2b. The second 
tray drawing rack 42e is formed from the left end portion 
42 j of the rack plate 42 to the length of R2, described 

10 later. A laterally elongated '"U" shaped slit is formed 

near the right of center of the second rack plate 42, and 
an inner projection 42g and an outer projection 42h are 
formed on a front face and a back face of a distal end of a 
flexure piece 42f formed so as to be surrounded by the slit, 

15 respectively. The inner projection 42g is engaged with the 
recess 2 Id (see Fig. 8A) serving as a first recess provided 
in the disk tray 2b at the maximum extended position shown 
in Fig. 6B by a spring force of the flexure piece 42f . The 
inner projection 42g and the outer projection 42h 

20 constitute a locking unit. A rectangular rack plate 42i 
attached to a left end of the rack plate 42 is used for 
increasing the thickness of the rack plate 42 to prevent 
the rack plate 42 from rattling in the holding groove 11c 
or the guide groove 52c (see Fig. 8A) . 

25 [0047] A laterally elongated rectangular plate -shaped 
third rack plate 43 is moimted on a back face of a lower 
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portion of the third disk tray 2c held in the third holding 
groove 11c of the tray holder 11 by inserting two mounting 
pins 43b and 43c into the mounting hole 21b of the disk 
tray 2c. A lower edge 43d of the rack plate 43 is 
5 positioned below the lower edge of the disk tray 2c and the 
lower edge 43d is supported on the bottom plate lid of the 
tray holder 11, so that the disk tray 2c attached with the 
rack plate 43 slides and moves on the bottom plate lid 
along the holding groove 11c. The notch 43a is formed at 

10 the lower edge 43d of the rack plate 43, and the lock pin 
63c of the lock lever 63a engages with the notch 43a. 
[0048] A third tray drawing rack 43e is formed on an 
upper edge of the third rack plate 43, and the third tray 
drawing rack 43e is formed such that a height shape thereof 

15 coincides with that of the tray rack 21a. The third rack 

plate 43 can extend and retract leftward and rightward with 
respect to the disk tray 2c, and extends and retracts by a 
distance L3 from the maximum extended state shown in Fig. 
6C where the mounting pin 43b is positioned at the left end 

20 position of the mounting hole 21b to a position where the 
mounting pin 4 3c reaches the right end position of the 
mounting hole 21b. The third tray drawing rack 43e is 
formed from the left end portion 43 j of the rack plate 43 
to a length of R3 , described later, 

25 [0049] A laterally elongated ^^U" -shaped slit is formed 
on a right side of the third rack plate 43, and an inner 
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projection 43g and an outer projection 43h are formed on 
front and back faces of a distal end of the flexure piece 
43f formed so as to be surrounded by the slit, respectively. 
The inner projection 43g engages with the recess 21d 
5 serving as a first recess provided in the disk tray 2c at 
the maximum extended state shown in Fig, 6C by a spring 
force of the flexure piece 43f . The inner projection 43g 
and the outer projection 43h constitute a locking unit, A 
rectangular rack plate 43 i attached at a left end of the 

10 rack plate 43 is used for increasing the thickness of the 

rack plate 43 to prevent the rack plate 43 from rattling in 
the holding groove 11c or the guide groove 52c (see Fig. 
8A) . Loading distances from the first, the second, and the 
third disk trays 2a, 2b, and 2c to the disk reproducing 

15 unit 50 are different. 

[0050] Actuating steps of the actuating cam mechanism 
that starts loading of a disk will be explained next with 
reference to Fig. 7A to Fig. 7E. As shown in Fig. 2B, when 
the first, the second, and the third disk trays 2a, 2b, and 

20 2c are respectively held in the first holding groove 11a, 

the second holding groove lib, and the third holding groove 
11c of the tray holder 11 and accommodated in the tray 
holder 11, left end portions 41j, 42 j , and 43j of the rack 
plates 41, 42, and 43 are positioned at the left end 

25 portion of the tray holder 11, respectively. 

[0051] When any one of the disk selecting switches li, 
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Ij , and Ik is selected to be turned ON, the disk 
reproducing unit 50 is pivoted to position the guide groove 
52c of the tray guide 52 on an extended line of selected 
one of the holding grooves 11a, lib, and 11c of the tray 
5 holder 11. When the disk reproducing unit 50 is pivoted to 
position the tray drawing pinion 4 5 to face any one of the 
left end portions 41j , 42 j , and 43j of the rack plates 41, 
42, and 43, the tray drawing pinion 45 does not mesh with 
the tray drawing racks 41e, 42e, and 43e of the rack plates 

10 41, 42, and 43 or the tray rack 21a. 

[0052] The actuating cam mechanism 70 has a function of 
drawing the rack plate 41, 42, or 43, or the single disk 
tray 2a toward the disk reproducing unit 50 to cause it to 
mesh with the tray drawing pinion 45 at a loading start 

15 time of selected one of the disks 3a, 3b, and 3c. 

[0053] The actuating cam mechanism 70 is provided at an 
end of the disk reproducing unit 50 near the disk 
accommodating unit 10, and includes an actuating rack 71a 
meshing with the tray drawing pinion 45, and a cam pin 71 

20 moving downward (in a direction crossing a disk tray 

drawing direction) by rotation of the tray drawing pinion 
45. 

[0054] The actuating cam mechanism 70 includes a cam 
groove 72 having an opening 72a formed on a back side of 
2 5 the first, the second, and the third rack plates 41, 42, 

and 43 or the single disk tray 2a and formed above the left 
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end portions 41 j, 42 j , and 43 j , a right inclined groove 72b 
continuous to the opening 72a, and a horizontal groove 72c. 
[0055] The actuating steps of the actuating cam 
mechanism 70 that starts loading of a disk will be 
5 explained with reference to Fig. 7A to Fig. 7E. A first 

step shown in Fig. 7A is a standby state. At a second step 
shown in Fig. IB, the actuating rack 71a is pressed down by 
rotation of the tray drawing pinion 4 5 so that the cam pin 
71 engages with the opening 72a of the cam groove 72 . At a 
10 third step shown in Fig. IC, the cam pin 71 is further 
pressed down to move downward within the right inclined 
groove 72b and draw the rack plates 41, 42, and 43 leftward 
(toward the disk reproducing unit 50) . 

[0056] At a fourth step shown in Fig. 7D, when the cam 
15 pin 71 reaches the horizontal groove 72c, the tray drawing 
pinion 45 meshes with the tray drawing rack 41e, 42e, or 
43e or the tray rack 21a and meshing between the actuating 
rack 71a and the tray drawing pinion 4 5 is released. At a 
fifth step shown in Fig. 7E, the tray drawing rack 41e, 42e, 
20 or 43e or the tray rack 21a is drawn in the disk 

reproducing unit 50 by the tray drawing pinion 45, and the 
cam pin 71 is relatively moved rightward within the 
horizontal groove 72c. Thus, the tray drawing pinion 45 
and the tray drawing rack 41e, 42e, or 43e (the rack plate 
25 41, 42, or 43) or the tray rack 21a that does not mesh with 
each other at a loading start time can be caused to mesh 
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with each other by the actuating cam mechanism 70 without 
causing teeth of the pinion and teeth of the rack to strike 
against each other. 

[0057] Loading steps of the third disk tray 2c including 
5 the third rack plate 43 will be explained next with 

reference to Fig. 8A to Fig. 8E. With reference to Fig, 8A, 
the third disk tray 2c attached with the third rack plate 
43 is held in the third holding groove 11c of the tray 
holder 11 provided in the disk accommodating unit 10. The 
10 disk tray 2c and the rack plate 43 are locked in the 
maximum extended state by engagement of the inner 
projection 43g of the flexure piece 43f of the rack plate 
43 with the recess 21d (the first recess) of the disk tray 
2c- 

15 [0058] The left end portion 43j of the rack plate 43 

constitutes an abutting portion where it abuts on a stopper 
wall 52d serving as a stopper provided in the guide groove 
52c of the tray guide 52 to stop movement of the rack plate 
43, and it is positioned at a left end of the tray holder 

20 11 during accommodation of the disk tray 2c, PI indicates 
a disk center position during accommodation, P2 indicates a 
position of the tray drawing pinion 45, and P3 indicates a 
position of the disk taJale 54b, namely, the loading 
position. 

25 [0059] The first step shown in Fig. 8A is a standby 
state. At the second step shown in Fig. 8B, the tray 
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drawing rack 43e is drawn in the disK reproducing unit 50 
^ the tray drawing pinion 45 so that the rack plate 43 is 
„oved leftward within the guide groove 52c and the dislc 
tray 2c is conveyed. At the third step shown in Fig. 8C, 
S the locking unit passes through a clearance between the 

tray holder IX and the tray guide 52. At this time, since 
a spring force of the flexure piece 43f works and also the 
tray drawing pinion 45 is driven in a meshing state with 

.0 21a of the dis>. tray 2c, the rac>c plate 43 and the disK 
tray 2c will not move separately from each other due to 
disengagement of the inner projection 43g from the recess 

21d. 

10060) At the fourth step shown in Fig. 8D, the left end 
15 portion 433 serving as an abutting portion of the rack 

pxate 43 abuts on the stopper wall 52d serving as a stopper 
and the rack plate 43 stops. A distance R3 from the 
stopper wall 52d to a position of the tray drawing pinion 
45 is set equal to the length R3 where the third rack 43e 
.0 is formed fron. the left end portion 43J of the rack plate 
43 Shown in Fig. 6C. while the tray drawing rack 43e is 
disengaged from the tray drawing pinion 45 simultaneously 
with the abutment, the tray rack 21a of the disk tray 2c 
.till meshes with the tray drawing pinion 45, thereby 
25 receiving a driving force frc» the pinion 45. The inner 

projection 43g serving as the locking unit is pushed out of 
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the recess 21d serving as the first recess and the outer 
projection 43h serving as the locking unit is pushed into 
the recess 52e serving as the second recess and provided in 
the guide groove 52c, thereby unlocking the rack plate 43 
5 from the disk tray 2c, 

[0061] At the fifth step shown in Fig. 8E, only the disk 
tray 2c is conveyed leftward to the position of the disk 
table 54b, namely, the loading position P3 . That is, the 
rack plate 43 draws the disk tray 2c in, in a first half 

10 process of loading and it stops in a second half process 
thereof for the tray rack 21a to continue the subsequent 
drawing. A movement distance L3 of only the disk tray 2c 
shown in Fig. 8D corresponds to an extending and retracting 
distance L3 of the rack plate 43 and the disk tray 2c shown 

15 in Fig. 6C. 

[0062] Loading of the second disk tray 2b including the 
second rack plate 42 is performed by utilizing the cam pin 
71 as a stopper and a terminal end of the horizontal groove 
72c of the rack plate 42 as an abutting portion similarly 

20 to the third disk tray 2c. By reducing the size of means 
for moving the disk trays 2b and 2c to a position far from 
the disk reproducing unit 50 to perform loading at the far 
position as the laterally elongated rectangular plate - 
shaped rack plates 42 and 43 extendably and retractably 

25 attached to the disk trays 2b and 2c by utilizing siib- trays 
or the like, the disk changer can be reduced in size. 
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[0063] While the embodiment of the present invention has 
been explained above, the disk changer of the present 
invention is also applicable to a horizontal disk changer 
in which a disk is placed in a lying state, as well as to 
5 the vertical disk changer in which the disk is placed in a 
vertically standing state. The disk changer of the present 
invention is also applicable to a disk changer in which a 
disk reproducing unit is parallelly translated such as the 
one disclosed in Patent Document 1 (Japanese Patent 
10 Application Laid-Open No. 2000-100035) • The disk changer 
of the present invention is applicable to a data recording 
device that records data in a disk, as well as the disk 
reproducing device . 

15 INDUSTRIAL APPLICABILITY 

[0064] As described above, since the disk changer 
according to the present invention includes the lock 
mechanism that locks movement of a disk except for during 
reproduction from or recording in a disk, it is useful as a 

20 disk changer that can protect the disk regardless of during 
an operation or transportation. 
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